Introduction. In a series of cases of untreated pernicious (Addisonian) anaemia, Neill and Weaver (1958) found that the serum~-globulin level was below normal and that depression of the total serum protein concentration correlated directly with the degree of reduction in the packed cell volume; there was also inverse correlation between the urine amino-acid excretion and the degree of depression of the serum albumin level. They confirmed the findings of earlier workers, which they reviewed, that both the serum total protein and albumin levels fell below normal levels in this condition.
In this present series, changes in serum protein fractions occurring in cases of megaloblastic anaemia due to a variety of causes were investigated and an attempt was made to assess the influence of complicatingconditions..
Methods and Materials
Quantitative serum paper protein electrophoresis was performed according to the method of Yeoman (1959) . Serum was examined on the same day that bone marrow was aspirated. The presence of megaloblasts in the bone marrow was confirmed by examination of stained films of bone marrow aspirate.
Cases studied 12 cases of uncomplicated untreated pernicious anaemia.
1 case of untreated megaloblastic anaemia, complicated by diabetes mellitus and severe portal cirrhosis (which eventually caused the patient's death).
All the above cases responded to vitamin B 12 therapy. 5 cases of megaloblastic anaemia following various types of gastrectomy.
2 cases of megaloblastic anaemia complicated by steatorrhoea.
2 cases of megaloblastic anaemia responding to folic acid therapy, one case having a duodenal diverticulum, the other case showing no gastrointestinal abnormality.
Results
The results obtained in the 12 uncomplicated cases and 14 complicated cases of pernicious anaemia are shown in Table I together with our normal ranges. The series of Neill and Weaver (1958) are also shown in Table I , expressed as separate fraction percentages ofthe total protein, rather than in absolute values.
Discussion
Expressed in absolute concentrations, both the total serum protein and albumin levels fall in untreated pernicous anaemia. This was shown by Neill and Weaver (1958) , and is apparent in the present series. On the other hand, when the various fractions are expressed as percentages of the total serum protein, although the total serum protein is reduced, the albumin/globulin ratio is not markedly altered. Thus, albumin and total globulin are proportionally depressed. Using this method of expression of results, two other findings are observed, namely a fall in Ot z globulin (slow fraction) and a rise in Ot l globulin (fast fraction), resulting in an increase in the Otl/Otz globulin ratio above normal. Total serum proteins and protem fractions (as percentage of total proteins) of normal persons and of cases of pernicious anaemia.
total y-globulin percentage in untreated cases.
In the present series, there is a moderate increase in the percentage of y-globulin fractions (moderately increased y, and slightly increased YI and yJ.
The influence of infection in untreated pernicious anaemia results in an increased y-globulin percentage, especially in Ya subfraction, with increased Ot. globulin and reduced albumin percentages. Other complications such as cardiac failure, portal cirrhosis and diabetes mellitus also alter the serum protein pattern, but the alterations in pattern did not affect the response to either vitamin B 1I or folic acid.
Of the six cases with megaloblastic anaemia following gastric surgery, four showed serum protein changes very similar to those found in The~-globulin fraction does not show a uncomplicated untreated pernicious anaemia marked decrease when expressed as a percentage (Table II) . The protein pattern of the sixth case of the total protein in this series or in that of (total gastrectomy for fibro-sarcoma) reflects Neill and Weaver (1958) . The 30 cases examined the effects of secondary lung deposits present, by Neill and Weaver (1958) show an increase in causing an increase in Ot z globulin fraction. Total serum proteins and protein fractions (as percentage of total protein) in cases of megaloblastic anaemia following gastric surgery.
Analysing serum protein patterns in 500 sera, Eastham (1963) found 83 distinct protein electrophoresis patterns. When the 12 untreated pernicious anaemia sera were examined in this way, there were 9 distinct patterns. When the 32 complicated cases of megaloblastic anaemia were examined, there were 23 distinct patterns.
The diagnosis of megaloblastic anaemia rests on the demonstration of megaloblasts in the peripheral blood and bone marrow, and the findings of deficiency of vitamin B 12 and/or folic acid. Serum protein electrophoresis cannot be used as a diagnostic test, but can be used to detect the presence of complicating conditions. The findings of reduced serum total protein level, with normal percentage of albumin and a raised (1.1/(1.2 globulin ratio should raise the possibility of underlying megaloblastic change.
Summary
In uncomplicated untreated cases of pernicious anaemia and in some cases of megaloblastic anaemia following gastric surgery, it was found that the serum total protein level was reduced, the percentage of albumin was normal and the rxJ(X2 globulin ratio was increased. Secondary complications, such as infection, while altering the serum protein patterns, did not influence response to specific treatment. Quantitative paper protein electrophoresis is not useful in the diagnosis of megaloblastic change, but may, on occasion, be helpful. It may be useful in detecting the presence ofother complicating conditions.
